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(54) RESIN BONDED MAGNET AND COMPOSITION THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for a magnet in wliich moldability 
(especially, melting flowability) and magnetic characteristics are made superior. 
SOLUTION: This composition for a resin bonded magnet, constituted of magnetic powder 
whose anisotropic magnetic field (HA), is 50kOe or more whose surfac e i s coated with one 
kind or two kinds or more of phosphate metallic salts and a polypheny lene sulfite resin. The 
coating with the phosphate metallic salts is conducted by preliminarily operating the reaction 
processing of the surface of me magnetic powder beforehand with the single or mixed 
solution of each processing agent in a phosphoric acid system, zinc phosphate system, 
manganese ph osphate system, iron phosphate sy stem, or calcium phosphate system. In this 
case, an Na element in the terminal group of the polyphenylene sulfite resin is replaced with 
an H element, and it is desirable that melting viscosity at 300°C be a mixed system of less 
than 300 poises and 300 poises or more, or the melting viscosity is 200 poises or less. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the constituent which gives the 
resin bond type magnet excellent in a moldability (melting fluidity) and magnetic properties, and the 
resin bond type magnet obtained using this. 
[0002] 

[Description of the Prior Art] In recent years, the ferrite magnet, the alnico magnet, the rare earth 
permanent magnet, etc. are used for various uses including a motor. However, since these magnets are 
mainly made by the sintering process, generally they are weak and the thing of thin meat and its thing of 
a complicated configuration are difficult to get. Moreover, it has the fault that post processing, such as 
polish, is required to raise [ since the contraction at the time of sintering is as large as 15 - 20%, the high 
thing of a dimensional accuracy is not obtained, but ] precision. 

[0003] A resin bond type magnet also reclaims a new use wh ile solving these faults, it use s 
thermoplas tics, such as nylon, as a binder, and fills thi s up with magnetic powder. However, although 
the resin niagnet using thermoplastics as a binder is fabricating Dy aaaing tne lubricant for 
thermoplastics, such as a stearin acid system metallic soap and paraffin, when a limitation is in the fill of 
magnetic powder since the viscosity at the time of melting fabrication will increase rapidly and 
fabrication will become difficult if filled up with magnetic powder 80% of the weight or more, it has a 
limitation. Moreover, the fall of a mechanical strength is caused as a fill increases magnetic powder. If 
high thermal-resistance thermoplastics with a demand increasing especially in recent years, for example, 
polyphenylene sulfide etc., is used, it is submitted as a problem with big a moldability having to become 
bad further and magnetic powder content being reduced. 
[0004] 

[Problem(s) to be Solved by the Invention] In recent years, from the request of the heat-resistant 
improvement in a device, the resin bond type magnet used for the motor for automobile loading etc. has 
high magnetic properties, and, moreover, is excellent in a dimensional accuracy, and the thing of a low 
price is demanded with high thermal resistance. However, these moldabilities (melting flowability) and 
magnetic properties of the conventional resin bond type magnet constituent obtained by only magnetic 
powder, polyphenylene sulfide resin, and lubricant are insufficient for always using it for the above- 
mentioned use, and early improvement of the constituent for high heatproof type resin bond type 
magnets was desired. 

[0005] Therefore, the purpose of this invention cancels the fauh of the conventional constituent for 
polyphenylene sulfide system resin bond type magnets, and is to offer the constituent for magnets 
excellent in a moldability (especially melting fluidity) and magnetic properties. 
[0006] 

[Means for Solving the Problem] The result which changed the kind and amount of polyphenylene 
sulfide resin and performed various examination in order that this invention persons might attain the 
above-mentioned purpose. An anisotropy magnetic field (HA) sets to the constituent of the magnetic 
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powder of 50 or more kOes, and polyphenylene sulfide resin. Beforehand this magnetic powder 
Phosphoric acid, a zinc-phosphate system, a phosphoric acid manganese system, a phosphoric acid iron 
system, Or carry out reaction processing with independent or the compound solution of a calcium 
phosphate system, and it covers with one sort or two sorts or more of phosphoric acid metal salts on a 
front face. It finds out that the constituent for resin bond type magnets which has a moldability (melting 
fluidity) and magnetic properties excellent in replacing Na element of the end group of polyphenylene 
sulfide resin by H element, and mixing the resin of specific viscosity is obtained, and came to complete 
this invention. 

[0007] That is, the anisotropy magnetic field (HA) where the constituent for resin bond type magnets of 
this invention covered the front face with one sort or two sorts or more of phosphoric acid metal salts is 
characterized by the bird clapper from the magnetic powder of 50 or more kOes, and polyphenylene 
sulfide resin. 

[0008] Moreover, as for other constituents for resin bond type magnets of this invention, independent or 
the anisotropy magnetic field (HA) which carried out reaction processing beforehand by the mixed 
solution of each processing agent of phosphoric acid, a zinc-phosphate system, a phosphoric acid 
manganese system, a phosphoric acid iron system, or a calcium phosphate system is characterized for a 
front face by the bird clapper from the magnetic powder of 50 or more kOes, and polyphenylene sulfide 
resin. 

[0009] Na element of an end group is replaced by H element, and, as for the aforementioned 
polyphenylene sulfide resin, it is desirable that the melt viscosity in 300 degrees C is a mixed stock (less 
than 300poise and 300poise or more), or it is 200poise or less. 

[0010] Moreover, the substitutional rate to H element of Na element of the end group in the 
aforementioned polyphenylene sulfide resin is 30% or more desirably. 

[001 1] Moreover, the resin bond type magnet of this invention is obtained by carrying out hot forming 

of the constituent for resin bond type magnets of the composition of one of the above. 

[0012] 

[Embodiments of the Invention] If an anisotropy magnetic field (HA) is the magnetic powder of 50 or 
more kOes, the magnetic powder usually used for the resin bond type magnet can be used for the 
magnetic powder used by this invention. For example, the magnetic powder of a rare-earth-cobalt 
system, a rare earth-iron-boron system, and a rare earth-iron-nitrogen system is mentioned. 
[0013] In the above-mentioned resin bond type magnet constituent, if this invention persons use the 
alloy -powder end of Sm2-Col7 s ystem and the super-quenching alloy -powder end of a Nd-Fe-B syste m 
it illustrated as magnetic powder in the top, 90% of the weight or more of a raise in restoration will be 
possible for them, and they will check that the resin bond type magnet which has outstanding magnetic 
properties is obtained, for example. In addition, it is better for a jet mill, a ball mill, etc. to grind the 
magnetic powder of Sm2-Col7 system preferably. A d esirable particle size of these magnetis m powder 
is an average of 1 0 0 micrometers or less, and is an average of 50 micrometers or less especi allv 
preferably. 

[0014] Moreover, the above-mentioned magnetic powder carries out reaction processing of the front 
face beforehand by independent or the mixed solution of each processing agent of phosphoric acid, a 
zinc -phosphate system, a phosphoric acid manganese system, a phosphoric acid iron system, or a 
calcium phosphate system, and should just cover a front face with one sort or two sorts or more of 
phosphoric acid metal salts. 

[0015] One sort or the thing added two or more sorts is mentioned as the example of each processing 
agent used here at independence, such as phosphoric acid, a zinc phosphate, phosphoric acid manganese, 
phosphoric acid iron, calcium phosphate, and a sodium phosphate, or two or more sorts of mixed stocks 
if needed in adjuvants, such as a nitric acid, a nitric-acid metal salt, a chloric acid, a chloric-acid metal 
salt, a bromic acid, a bromic-acid metal salt, a zinc oxide, a calcium carbonate, an organic nitro 
compound, various surfactants, a chromic acid, and a chromate,. 

[0016] These reaction processings can adjust the solution of each processing agent concentration 
balance if needed etc., and can perform desired covering processing by carrying out from ordinary 
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temperature in 9 5 -degree C solution temperature. Althou gh the coat matter obtained according to th is 
processin g condition differs, the surface coat which consists of phosphoric acid metal salt independent , 
suciTasTTOPAITO, a force FOFI light, shawl TSUAITO, manganese Hugh RIO Wright, iron and Hugh 
RIO Wright, a strain night, and a hematite, or two or more sorts of complex is obtained, for example. 
[001-7] Other coupling agents etc. can be beforehand used in 0.1 - 3.0% of the weight of the range to 
these magnetic powder by which surface coating processing was carried out with the phosphoric acid 
metal salt. For the example of these coupling agents, as a silane system, vinyltriethoxysilane, gamma- 
aminopropyl triethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl trimethoxysilane, N-(beta- 
aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, gamma-mercapto propyltrimethoxysilane 
etc. as a titanium system again Isopropylisostearoyl titanate, Isopropyl tris (dioctylpyrophosphate) 
titanate, Isopropanal PIRUTORI (N-aminoethyl-aminoethyl) titanate, Tetrapod octyl screw (JITORI 
desyl phosphite) titanate, isopropanal PIRUTORI octanoyl titanate, Isopropyldimethacryl 
isostearoyltitanate, isopropyl TORIDESHIRUBENZEN sulfonyl titanate, etc. are mentioned as an 
aluminum system as what has typical aceto alkoxy aluminum JIISOPUROPIRETO etc. 
[0018] Moreover, although Na of the end group of this resin is characterized by using what is replaced 
by H in a constituent at the polyphenylene sulfide resin which the polyphenylene sulfide resin of an 
indispensable component works as a binder of magnetic powder, and is used by this invention In the 
limitation with which this condition is filled The resin, for example, 6 nylon, of other type, Polyamide 
resin, such as 6 and 6 nylon, 4, 6 nylon, and aromatic system nylon. Polyester system resins, such as a 
polyethylene terephthalate and a polybutylene terephthalate, It does not interfere, even if it mixes with 
the end group denaturation article in these single polymers, such as polyacetal resin, a polyether ether 
ketone resin, and a liquid crystal polymer, a copolymer with an other type monomer, and other matter 
etc. and uses it. 

[0019] It is desirable for these substitution rates to be 30% or more using that by which Na of the end 
group of this resin is replaced by the polyphenylene sulfide resin used by this invention by H. Since a 
moldability (melting fluidity) will fall if it deviates from this substitution rate and a substitutional rate 
becomes less than 30%, the marginal filling factor of magnetic powder falls, and magnetic properties 
become low and are not desirable. 

[0020] Moreover, the resin used for this invention requires that the melt viscosity in 300 degrees C 
should consider as two or more sorts of mixed stocks of a less than 300poise resin and a resin 300poise 
or more, or should consider as 200poise or less (preferably ISOpoise or less). 

[0021] although the selection viscosity in the case of considering as two or more sorts of mixed stocks 
can be used satisfactory if it is less than 300poise and 300poise or more - desirable -- the combination 
of 250poise or less and 300poise or more - they are ISOpoise or less and SOOpoise or more in 
combination more preferably the mixing ratio of the resin with which these viscosity differs ~ a rate is 
preferably included further 70% of the weight or more 60% of the weight or more, although it becomes 
the indispensable business for acquiring the effect of this invention that the resin which has the viscosity 
of less than 300poise is included 50% of the weight or more -- the direction is more desirable 
[0022] In addition, in the limitation with which the above-mentioned convention is filled in [ any ] resin 
composition, not only two kinds but the mixed stock of a resin which has three or more kinds of 
different viscosity does not interfere. 

[0023] Although powder, a bead, a pellet, etc. are not limited, its powder is desirable when especially 
the configuration of these polyphenylene sulfide resin is considered from uniform miscibility with 
magnetic powder. 

[0024] On the other hand, when it is filled up with many magnetic powder rather than 91 % of the 
weight into the constituent concerned, kneading torque and a moldability (melting fluidity) fall 
remarkably, fabrication becomes difficult, and if fewer than 80 % of the weight, desired magnetic 
properties will not be obtained. Therefore, the fill of magnetic powder has 91 or less desirable % of the 
weight 80 % of the weight or more. 

[0025] The constituent in this invention can add the lubricant for plastic molding, various stabilizers, etc. 
etc. other than the aforementioned component. 
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[0026] In lubricant, for example, paraffin wax, a liquid paraffin, a polyethylene wax, Waxes, such as a 
polypropylene wax, an ester wax, cull NAUBA, and micro wax Stearin acid, 1, 2-oxy-stearin acid, a 
lauric acid, a palmitic acid, Fatty acids, such as oleic acid, a calciimi stearate, a barium stearate, A 
magnesium stearate, a lithium stearate, a zinc stearate. An aluminum stearate, lauric-acid calcium, 
linolic acid zinc, Fatty-acid salt (metallic soaps) octadecanamide, such as ricinoleic-acid calcium and 2- 
ethyl HEKISOIN acid zinc. Oleic amide, an erucic-acid amide, a behenic acid amide, a palmitic-acid 
amide, A lauric-acid amide, hydroxy octadecanamide, methylene screw octadecanamide. Ethylene screw 
octadecanamide, an ethylene screw lauric-acid amide, A distearyl adipic-acid amide, ethylene screw 
oleic amide, a dioleoyl adipic-acid amide, Fatty acid ester, such as fatty-acid amides, such as N-stearyl 
octadecanamide, and a butyl stearate, Alcohols, such as ethylene glycol and a stearyl alcohol, a 
polyethylene glycol, A polypropylene glycol, a polytetramethylene glycol, and the polyethers it is 
incomparable from these denaturation object Inorganic compound fine particles, such as fluorides, such 
as polysiloxanes, such as dimethylpolysiloxane and silicone grease, fluorine system oil, fluorine system 
grease, and fluorine-containing resin powder, a silicon nitride, a silicon carbide, a magnesium oxide, an 
alumina, a silicon dioxide, and molybdenum disulfide, are mentioned. 

[0027] To a stabilizer, moreover, screw (2, 2, 6, 6, - tetramethyl-4-piperidyl) sebacate, Screw (1, 2, 2, 6, 
6, - pen reservoir chill-4-piperidyl) sebacate, l-[2-{3-(3, 5-G tertiary butyl-4-hydroxyphenyl) 
propionyloxy} ethyl]-4-{3-(3, 5-G tertiary butyl-4-hydroxyphenyl) propionyloxy}-2, 2 and 6, and 6- 
tetramethylpiperidine - 8-benzyl - 7, 7, 9, and 9-tetramethyl-3-octyl-ZASUPIRO [ 1, 2, and 3-thoria ] 
[4, 5] undecane -2, 4-dione, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, Amber acid dimethyl- 1- 
(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6-tetramethylpiperidine polycondensation object, poly [[-- 6- 
(1, 1, 3, and 3-tetramethyl butyl) imino-1, 3, 5-triazine -2, and 4-diyl] - [(2, 2, 6, and 6-tetramethyl-4- 
piperidyl )IMINO] hexamethylene [[2, 2, 6, and 6-tetramethyl-4-piperidyl IMINO]] - Others 
[ stabilizers / hindered amine system /, such as a 2-(3, 5-JI and tertiary butyl-4-hydroxy benzyl)-2-n- 
butyl malonic-acid screw (1, 2, 2, 6, and 6-pen reservoir chill-4-piperidyl), ], Anti-oxidants, such as a 
phenol system, a phosphite system, and a thioether system, etc. are mentioned. 

[0028] In this invention, especially the mixed method of each component is not limited, for example, is 
enforced using kneading machines, such as mixers, such as a ribbon blender, a tumbler, a NAUTA 
mixer, a Henschel mixer, and a super mixer, or a Banbury mixer, a kneader, a roll, kneader RUDA, a 
single screw extruder, and a twin screw extruder. 

[0029] Although the constituent of this invention mixes each component and is obtained in the form of 
powder, a bead, pellets, or such mixture, its pellet is desirable at the point which is easy to deal with it. 
the making machine for thermoplastics of various kinds [ constituent / which was obtained ] - it is 
preferably fabricated by the injection molding machine, the extruding press machine, etc. 
[0030] 

[Example] An example and the example of comparison are given below, and this invention is explained 
more concretely. In addition, although the detail of each component used for the example and the 
example of comparison and a test method, and evaluation are illustrated, unless it deviates from the 
meaning of this invention, it is not limited to these. 

[0031] The following material and methods manufactured and estimated the constituent for resin bond 
type magnets, and the magnet. The used material is shown below. 

[0032] A Magnetic powder and magnetic-powder 1 :Sm2Col7 System magnetism powder (tradename : 
Sm2 Col7, R-30, Shin-Etsu Chemical Co., Ltd. make) 

Anisotropy magnetic field: 65kOe and magnetic-powder 2:Nd-Fe-B System magnetism powder 
(tradename : MQP-B, the U.S. General Motors Corp. make) > 
anisotropy magnetic field: ~ 70.4 ~ kOe and B Surface coating processing agent and processing agent 
l:zinc-phosphate system processing agent (tradename : HOSUNIN 153, Shrine Make from ******) 
- Processing agent 2 : phosphoric acid iron system processing agent (tradename : HOSUNIN R200, 
Make from ******) 

C Polyphenylene sulfide resin, PPSl : end group denaturation polyphenylene-sulfide-resin H element 
substitutional rate About 50% or more melt viscosity in 300 degrees C lOOpoise (tradename : toe plain 
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PPS LR- 01 G, Product made from a Toe Plane) 

- PPS2 : end group denaturation polyphenylene-sulfide-resin H element substitutional rate About 50% or 
more melt viscosity in 300 degrees C 230poise (tradename : toe plain PPS LR- 02 Product made from 
a Toe Plane) 

- PPS3 : end group denaturation polyphenylene-sulfide-resin H element substitutional rate About 50% or 
more melt viscosity in 300 degrees C 290poise (tradename : toe plain PPS LR- 03, Product made from a 
Toe Plane) 

- PPS4 : end group denaturation polyphenylene-sulfide-resin H element substitutional rate About 50% or 
more melt viscosity in 300 degrees C 580poise (tradename : toe plain PPS LR- 1 G, Product made from 
a Toe Plane) 

- PPS5 : end group native polyphenylene-sulfide-resin H element substitutional rate 0% (tradename : a 
toe plain PPS T-l, Product made from a Toe Plane) 

[0033] Next, it is as follows when the manufacture method of each mold goods and the evaluation 
method are shown. 

[0034] (1) Surface coating processing of magnetic powder Mixed churning of each magnetic powder 
was carried out maintaining at the solution prepared so that it might become a predetermined ratio about 
a predetermined processing agent and predetermined pH processing agent at an injection and 70 degrees 
C. 

[0035] Next, separated into magnetic powder and processing liquid by filtering these, washed the 
residue portion by pure water and ethanol, it was made to dry in 80-degree C vacuum oven, and 
phosphate surface coating finishing magnetism powder was produced. 

[0036] In addition, examples 1-5 (Table 1), examples 11-15 (Table 3), examples 16-20 (Table 4), and 
examples 31-35 (Table 7) were covered with the processing agent 1. In the front face, HOPAITO, a 
phosphoferrite, and three sorts of coat components of shawl TSUAITO have been checked. 
[0037] Moreover, examples 6-10 (Table 2), examples 21-25 (Table 5), examples 26-30 (Table 6), and 
examples 36-40 (Table 8) were covered with the processing agent 2. In the front face, a strain night and 
two sorts of coat components of a hematite have been checked. 

[0038] Moreover, the examples 1-5 (Table 9) of comparison did not carry out surface coating 
processing. 

[0039] (2) Mixture and production of a constituent To the specified quantity of each magnetic powder 
obtained above (1), the predetermined resin was added so that it might become a predetermined ratio 
(each weight section), and mixed churning was enough carried out in the planetary mixer. The mixture 
obtained by these was extruded with phi20mm single extruder, and the phi5mmx5mm pellet compound 
for resin bond type magnets was produced in the hot-cut pelletizer. 

[0040] (3) The fluidity (temperature : 300 degrees C, load:30kgf, a dice configuration : phixlmm and 
1mm preheating: 120 seconds) (MFR) was measured for the pellet-like constituent obtained on the 
melting fluidity evaluation method above-mentioned kneading conditions in the quantity-ized formula 
flow tester by Shimadzu Corp. 

[0041] The result is shown in Table 1 - 9. If a 5x10 to 3 ml/second [ more than ] fluidity is securable by 
this fluid evaluation, it tums out that it does not produce and cheat out of a problem to real fabrication. 
[0042] (4) magnetic-properties evaluation ~ the pellet compound of these was fabricated with the 
injection molding machine in the magnetic field by the Japan Steel Works, Ltd. (J-20MII), the resin 
bond type magnet for a pillar-like examination of phil0mmxl3mmh was fabricated on the same 
conditions, and it asked for the magnetic properties of these obtained magnet mold goods using the 
account magnetic-flux system of thio fee type ** The measurement result of the square shape nature 
(Hk) which shows especially an effect is similarly shown in Table 1 - 9. It magnetic powder independent 
[ before fabrication ] was 2.5-2. 8kOe with [the magnetic powder 1], and were 4.0-4.3 with [the magnetic 
powder 2]. 
[0043] 
[Table 1] 
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5. 5 


2. 5 




P P S 4 




4. 5 


4. 5 


4. 5 


4. 5 


4. 5 




ml/sec 


10.5 


10.7X10' 


9.8xr 


7.0X10"' 


9.6 Xir 




kOe 


2. 1 


2. 1 


2. 2 


2. 1 


3. 8 



[Table 6] 







IIJfi0ij26 


IISS#ij27 


l|iS0ij28 










1 0 0 


10 0 


10 0 


1 00 
















10 0 


PP S 1 




6. 5 


7. 5 


8. 5 


9. 5 


9. 5 


P P S 4 




3. 5 


2. 5 


1. 5 


0, 5 


0. 6 




ml/sec 


13.4 XID"' 


16.7X10"=' 


23.2XiJ"' 


34.6X10' 


36.1 XIO"' 




kOe 


2. 1 


2. 3 


2. 3 


2. 3 


3. 9 



[Table 7] 
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t44 L/T i|rA ^ 




10 0 


10 0 


10 0 






Y-X^ Lit. Jj/\ 










10 0 


10 0 


P P S 1 




10.0 


9. 5 


9. 0 


10.0 


9. 5 








0. 5 


1 . 0 




0, 5 




ml/sec 


13.5 xr 


i3.ixr 


12.8xr 




13.1 xr 




kOe 


2, 3 


2. 2 


2. 2 


2. 1 


3. 8 



Table 8] 









IIWJ37 












10 0 


10 0 


10 0 






Mte^2 










10 0 


10 0 


P P S 1 




1 0. 0 


9. 5 


9. 0 


1 0. 0 


9. 5 


P P S 2 






0. 5 


1. 0 




0. 5 




ml/sec 


11.5X19"' 


11.7X10"' 


10.8X10"' 


8.OX10'' 


10.6 XIO"' 




kOe 


2. 1 


2. 1 


2. 2 


2. 1 


3. 8 









itm\2 


itm\3 










10 0 


10 0 


10 0 
















10 0 


100 


P P S 4 






10.0 


5. 0 


1 0. 0 




P P S 5 




10.0 




5. 0 




1 0. 0 




ml /sec 




2.4X10"' 


o.8xr 


2.8xr 






kOe 




1. 2 


1. 0 


2. 3 





[0044] 

[Effect of the Invention] As mentioned above, the resin constituent for resin bond type magnets of this 
invention is useful in especially the broad field that results in the use of which a moldability and 
magnetic properties improve compared with the former, and a high thermal-resistance quantity 
magnetic-properties product is required, for example, an automobile, and a general industrial device. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 11/3/02 



